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DETAILED ACTION 



Examiner acknowledges a submission of the amendment and arguments filed on 
January 21, 2004. Claims 1, 8, 9, 14 and 16 are amended. Applicant's amendment 
necessitated the new ground(s) of rejection presented in this Office action. 



1. Drawings 

1 . The Drawing objection indicated in the first Office Action is withdrawn. 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, at least two diodes 
connected in parallel recited in Claims 14 and 18 must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 

2. Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 . Claims 1 , 3 and 1 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Avery et al. (US 6,501,632) in a view of Miller et al. (US 5,946,177). Regarding 
Claim 1, Avery et al. disclose most of the elements of the claim including an 
electrostatic discharge (ESD) protection circuit having an NMOS transistor connected 
between an input/output pad and a ground (element NMOS in Fig. 3), the NMOS 
transistor having a parasitic bipolar transistor (element NPN in Fig. 3); and at least one 
diode connected between the input/output pad and the NMOS transistor (element Z3 in 
Fig. 3, col. 2, lines 44 - 67, col. 3, lines 1-10). However, it does not disclose the diode 
with cathode connected to the ground. Miller et al. disclose the diode string (element 
327 in Fig. 7) with the cathode of the bottom diode connected to the ground (col. 9, line 
33 - col. 10, line 35). Both references have the same problem solving area, namely 
providing ESD protection for the semiconductor circuits. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
modified the Avery solution by replacing the zener diode by the diode string according 
to Miller et al, because as Miller et al. state (col. 10, lines 1 -4), such structure would 
allow setting a proper firing threshold by selecting a number of diodes. 

Regarding Claim 3, Avery et al. disclose the diode as a PN diode (element Z3 in 

Fig. 3). 

Regarding Claim 17, Avery discloses the diode connected between the input 
/output pad and a substrate of NMOS transistor (element Z1 in Fig. 3) and parasitic 
bipolar transistor (element NPN in Fig. 3), while Miller et al. discloses a plurality of N 
diodes connected in series. It further discloses the p-type substrate (shown in Fig. 4) 
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connected to the ground. A motivation for modification of the primary reference is the 
same as above. 

2. Claims 2, 4-6, 8-11 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Avery et al. (US 6,501 ,632) in a view of Miller and further in a view of 
Menon et al. (US 4,795,918). As was stated above, Avery et al. and Miller et al. disclose 
all the elements of Claim 1 . However, regarding Claim 2, they do not disclose a diode 
being connected in specific polarity, namely by its cathode to the base of the transistor. 
Menon et al. disclose a bipolar transistor having a diode connected to the transistor 
base by its output terminal (cathode) (elements 40 in Fig. 2, col. 3, lines 28 - 38). Both 
patents have the same problem solving area, namely providing the bipolar transistor 
with a bias through forward biased diodes. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have modified the 
Avery et al. solution and replacing the zener diode by the forward biased diodes 
according to Menon et al., because it is well known in the art, that the zener diode and a 
group of forward biased diodes are interchangeable and that selection of particular 
solution is up to designer according to his secondary considerations, such as for 
example, thermal stability. The forward biased diodes are widely used in the design of 
band-gap reference voltage sources. 

Regarding Claim 4, both Menon et al. and Miller et al. disclose at least one diode 
as a plurality of PN diodes. The motivation for modification of the primary sources is the 
same as above. 
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Regarding Claim 5, Avery et al. disclose that the zener diode is selected so as to 
stop a current flow through the at least one diode during a normal operation of a chip 
(col. 3, lines 20 - 5). Accordingly, the amount of forward biased diodes in the Avery et 
al. structure modified according to Menon et al. is selected the same way. 

Regarding Claim 6, both Menon et al. and Miller et al. disclose the plurality of N 
diodes connected in series to each other in a forward direction (elements 40 in Fig. 2, 
col. 3, lines 28 - 38 of Menon,) (element 327 in Fig. 7of Miller). The motivation for 
modification of the primary source is the same as above. 

Regarding Claim 8, Avery et al. disclose an electrostatic discharge protection 
circuit having ah input/output pad (element 302 in Fig. 3) and the NMOS transistor 
(element NMOS in Fig. 3) connected between the input/output pad and having a 
parasitic bipolar transistor (element NPN in Fig. 3) connected to the zener diode 
(element Z3 in Fig. 3). Avery et al. further disclose the zener diode Z3 connected 
between the input/output pad and a high voltage p-well (element HVPW in Fig. 4), which 
is an extension of a p-substrate of an NMOS transistor; and the NMOS transistor as 
being connected between the input/output pad and having a parasitic bipolar transistor 
connected to the zener diode Z3. As to replacement of the zener diode by the plurality 
of N diodes, Menon et al disclose it. The replacement was discussed above. Regarding 
at least one diode connected to a ground, both Miller et al. (elements 327 and 326 in 
Fig. 7 of Miller) and Menon et al. (elements 40 and 42 in Fig. 2 of Menon) disclose at 
least one of the diodes connected to the ground through resistance. The motivation for 
modification of primary reference is the same as above. 
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Regarding Claim 9, Avery discloses the p-type substrate (shown in Fig. 4) 
connected to the ground. 

Regarding Claim 10, both Menon et al. (elements 40 in Fig. 3) and Miller et al. 
(element 327 in Fig. 7) disclose the plurality of PN diodes. The motivation for 
modification of the primary source is the same as above. 

Regarding Claim 11, Avery et al. disclose that the zener diode is selected so as 
to stop a current flow through the at least one diode during a normal operation of a chip 
(col. 3, lines 20 - 5). Accordingly, the amount of forward biased diodes in the Avery et 
al. structure modified according Miller et al. is selected the same way. 

Regarding Claim 13, Avery et al. disclose the circuit, wherein the anode of the 
zener diode is connected to the base of the parasitic bipolar transistor (elements Z3 and 
NPN in Fig. 3). As was explained above, the Menon et al. reference provides a solution 
for modification of the Avery et al. circuit replacing the zener diode by the plurality of N 
diodes connected to the base of the parasitic bipolar transistor. The motivation for 
modification of the primary source is the same as above. 

3. Claims 14 - 16 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Avery et al in a view of Miller et al. and Menon et al. and further in a 
view of Duvvury et al. (5,814,865). Regarding Claim 14, Avery et al. disclose an 
electrostatic discharge (ESD) protection circuit having an input/output pad (element 302 
in Fig. 3), and the (zener) diode connected between the input/output pad and a high 
voltage p-well (element HVPW in Fig. 3), which is an extension of the substrate of an 
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NMOS transistor, and the NMOS transistor connected between the input/output pad and 
having a parasitic bipolar transistor connected to the (zener) diode. Menon et al. 
disclose the plurality of N diodes. However, they neither disclose the plurality of N 
diodes connected to the base of the bipolar transistor, nor at least two diodes connected 
in parallel. The plurality of N diodes connected to the base of the bipolar transistor as 
disclosed by Menon et al. and appropriate motivation for modification of the primary 
reference was discussed above. As to diodes connected in parallel, these elements are 
disclosed by Duvvuri et al. (US 5,814,865) (Fig. 2 and 2a, col. 4, lines 9 -37). Both 
patents have the same problem solving area, namely ESD protection of electronic 
circuits. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the Avery et al. circuit according to the 
Duvvury et al., because as Duwury et al. state (col. 4, lines 9 -37), since the two diodes 
are in parallel, they, as a pair, will have a lower resistance. 

Regarding Claim 15, Avery discloses the p-type substrate (shown in Fig. 4) 
connected to the ground. 

Regarding Claim 16, Menon et al. discloses the diodes as PN diodes. The 
motivation for modification of the primary source is the same as above. 

Regarding Claim 18, Avery discloses the p-type substrate connected to the 
ground. 
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3. Allowable Subject Matter 

Claims 7 and 12 are allowed. A reason for that is that the claim recites, inter alia, 
connection of the last n+ junction to the substrate, the feature, which was not found in 
the collected prior art of the record. 

4. Response to Argument 

An Applicant in his Remarks asked for withdrawal of objections to the Drawings 
and Oath/Declaration. Both Objections are withdrawn. 

As to complaint of the Applicant about not receiving a Notice of Draftperson's 
Patent Review PTO-948, the Examiner approved the Drawings, which was indicated in 
the form PTO-326 attached to the First Action. 

As to remarks regarding art rejections, the Applicant's amendment necessitated 
the new ground of rejection, therefore Applicant's remarks are moot in a view of that. 

However, one of them needs to be discussed. Examiner disagrees with the 
Applicant's argument that Menon et al. reference (and Miller et al. in the second Office 
Action) fail to disclose "a diode or diode-connected transistor having a cathode thereof 
actually connected to the ground". The Menon et al. reference (and Miller et al. also) 
disclose the diode or diode-connected transistor having a cathode connected to the 
ground through additional resistor (element 42 in Fig. 2 of Menon and element 326 in 
Fig. 7 of Miller). The Applicant may argue that this is not direct connection (a meaning of 
word "actually" in his arguments is not clear). However in such case, the counter- 
argument will be that the Applicant himself does not disclose the direct connection of 
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the diode cathode to the ground, but only through the substrate. The direct connection 
of the diode cathode to the ground would short circuit a control terminal of the transistor, 
thus making the circuit inoperable. Therefore, both references satisfy the claim 
limitations of the diode cathode connection to the ground. 

5. Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
be reached on (571) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (703) 872-9306 for all communications. 

Z.K. 

03/10/2004 



